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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Drawings 

1. The drawings are objected to because Fig. 1 is mislabeled, "Backbround Art." This 
should be changed to read, "Background Art". Corrected drawing sheets are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on 
the immediate prior version of the sheet, even if only one figure is being amended. 
The figure or figure number of an amended drawing should not be labeled as 
"amended. If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because 
they do not include the following references mentioned in the description: the break 
point address and the break enable signal outputted to the memory break controller, 
(on page 8, line 17). Corrected drawing sheets are required in reply to the Office 
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action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of 
the sheet, even if only one figure is being amended. The replacement sheet(s) 
should be labeled "Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) 
so as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be 
held in abeyance. 

Specification 

1 . 35 U.S.C. 112, first paragraph, requires the specification to be written in "full, clear, 
concise, and exact terms." The specification is replete with terms which are not 
clear, concise and exact. The specification should be revised carefully in order to 
comply with 35 U.S.C. 1 12, first paragraph. Examples of some unclear, inexact or 
verbose terms used in the specification are: 

• "...observing a change state and flow of an address and a data of the specific 
data memory in a data memory." Page 3, lines 22-23; 

• "...host computer 10 is being operation..." page 8, lines 9-10; 

• "According to judgement result, in case that the processor core 40 writes a 
data..." page 9, lines 19-20; 
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• "The data of a specific address of the data memory (70) read by the 
processor core 40 has an arithmetic and logical operation relation with a data 
value of a difference address or a correlation with a specific address of the 
data memory 70." Page 10, lines 4-7; 

• "In case of executing continuously, the memory break controller 50 reads A2, 
so that addresses of every memory related until the next A2 value is written 
and their contents are outputted." Page 12, lines 17-19; 

• "...an error that an erroneous calculation is inputted a during processing or a 
data memory is erroneously assigned is quickly sensed." Page 14, lines 7-8; 

• "...a program development environment is set similar to an environment that 
the processor is substantially operated. Thus, a time and an expense for 
developing a program can be also saved." Page 14, lines 11-13. 

2. The disclosure is objected to because of the following: 

The example program beginning at the bottom of page 1 1 is unclear and appears 
illogical in places. It is suggested by the examiner that this section of the 
specification be rewritten, so as to clarify the example to help it serve its purpose in 
clarifying the disclosure of applicant's invention. Some sources of confusion in the 
example are as follows: 

• The equation, A2 = A2 + (A1*A2), appears to be illogical, and if it has been 
entered correctly into the specification, requires more explanation. 

• Language such as, "the memory break controller 50 reads A2, so that 
addresses of every memory related until the next A2 value is written and 
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their contents are outputted," on page 12, lines 17-19, is difficult to interpret, 
and should be revised. 
• A2 is, at times, treated as a value, "(s)ince A2 is identical to the address to 
be observed," (page 13, line 2), and, at times, is treated as a system 
component capable of performing system functions, "...after A2 is sensed, it 
is determined whether it is reading or writing," (page 13, lines 7-8). 
Appropriate correction is required. 



Claim Objections 

3. Claims 1-17 have been examined. 

4. Claims 1-17 objected to because of the following informalities: 

• "Data", is a plural noun, and should not be referred to as, "a data." This error 
is found in the following places in the claim language: 

i. claim 1, line 3 

ii. claim 3, line 2 

iii. claim 8, line 6 

iv. claim 11, lines 6 and 7 

v. claim 12, lines 5-7 

vi. claim 13, line 1 

vii. claim 14, line 1 
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viii. claim 15, line 4 

ix. claim 16, lines 11-13 

x. claim 17, line 1 

The examiner suggests changing the above mentioned references to "a data" 
to read, "the data" or just "data" as is deemed appropriate in the context of the 
claim language. 

• the phrase, "...every memory which are read from or written..." in claim 7, 
lines 2-3, is unclear. The examiner suggests changing the phrase to read, 
"...every memory which is read from or written to..." 

• the word, "address", on line 1, claim 12, should be changed to, "addresses" 

• line 2 of claim 4 should be changed to read, "...data flow and change of the 
address..." 

• line 12 of claim 9 should be changed to read, "...suspend the processor core," 
Appropriate correction is required. 



5. Claims 2, 5, 6 and 10 are objected to based on their dependence on the above- 
mentioned claims. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

6. Claims 7, 11-14 and 17 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled 
in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention. 

Regarding claim 7, the claim language recites the following limitation: "...it outputs 
addresses and data of every memory which are read from or written in the processor 
core..." The specification specifically states that the debugging apparatus of the 
present invention is to include a single data memory, (see page 6, lines 1-10). The 
language, "every memory", in the above-mentioned limitation, suggests multiple 
memories available to the processor core, which is not taught in the specification. 
The examiner suggests changing the limitation to read, "...it outputs every address 
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and data which is read from or written to the data memory by the processor core..." 
to be more in line with the teachings of the specification. 

Claim 1 1 describes a method in which two addresses are compared, are found to be 
identical, some flags are possibly enabled, and the addresses are compared again. 
If the addresses are then found to not be identical, an additional step is disclosed. 
The examiner can find no reasonable explanation in the claim language, or in the 
specification, as to why the addresses would possibly not be identical in the second 
comparison step. The specification, therefore, is not considered enabling for the 
limitation described in claim 11, in which an address and data of the data memory 
are transmitted in the event of a non-identical result of the second comparison step. 

Regarding claims 13 and 17, the phrase, "next data memory," on line 2 suggests 
multiple memories available to the processor core, which is not taught in the 
specification. The specification specifically states that the debugging apparatus of 
the present invention is to include a single data memory, (see page 6, lines 1-10). 
The examiner suggests changing the limitation to read, "a next address of the data 
memory to be used...", and believes this alteration is in line with the intended scope 
of the claim. 

Claims 12-14 are rejected based on their dependence on claim 1 1 . 
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7. Claims 1-17 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claim 1, the phrase, "when the address is sensed to be identical," on lines 
10-11, is confusing. It is unclear what the address is sensed to be identical to. If the 
phrase is meant to teach that the address is sensed to be identical to the break point 
address, the examiner considers the phrase to be redundant. The limitation of, 
"recognizing an address as a break point address," presupposes that said address is 
identical to the break point address. The examiner suggests removing the above- 
mentioned phrase from the claim language. 

Claim 5 recites the limitation "the control signal inputted from the debugger 
controller" in line 4. There is insufficient antecedent basis for this limitation in the 
claim. The examiner suggests changing the limitation to read, "...a control signal..." 

Claims 5 and 8 recite the limitation "the data of the break point address" in lines 10 
and 14, respectively. There is insufficient antecedent basis for this limitation in the 
claims. Prior to this limitation in claims 5 and 8, there is no mention of data being 
sent that is associated with the break point address. Sending a break point address 
value does not inherently comprise sending data that corresponds to the break point 
address value. The examiner suggests either adding a limitation in the claim 
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language prior to the aforementioned limitation, that describes data being sent along 
with the break point address value, or changing the aforementioned limitation to 
read, "storing data that corresponds to the break point address..." Appropriate 
correction is required. 

Regarding claim 7, the limitation, "when the address trace check flag is enabled, it 
outputs addresses and data of every memory..." on lines 1-2, it is indefinite as to 
what the word "it" refers. The language appears to teach that the address trace 
check flag is outputting addresses and data, but the flag has not been disclosed with 
this capability. The examiner suggests replacing the word, "it", with an appropriate 
identifier for the component of the apparatus that is responsible for outputting 
addresses and data in the claim. 

Regarding claim 9, the phrase, "outputting an address of a data memory to be 
observed, that is a break point address and a break enable signal," on lines 2-3, is 
unclear. It is indefinite as to what "that is" refers. The examiner suggests changing 
the language of the claim to read, "outputting a break enable signal and a break 
point address of a data memory to be observed, when a processor is switched to a 
debugging mode." This change should not change to scope of the claim language in 
any way, and is meant only to improve clarity. Appropriate correction is required. 
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Claim 9 recites the limitation "processor core" in line 10. There is insufficient 
antecedent basis for this limitation in the claim. It is unclear if the "processor" on 
lines 3, 5 and 16 is referring to the same or different entities as the "processor core" 
on lines 10, 12, 13, and 15. If they refer to the same entity, the language should be 
changed so as to be consistent throughout the claim. The language of the 
dependent claims should also be changed accordingly to maintain consistency, as it 
appears that the words "processor" and "processor core" are interchanged 
throughout the dependent claims. Appropriate correction is required. 

Claim 1 1 recites the limitations "the address trace check flag", "the data check flag" 
and "the memory break control register" in lines 7 and 8. There is insufficient 
antecedent basis for these limitations in the claim. The limitations would appear to 
have sufficient antecedent basis if claim 1 1 was dependent on claim 10, instead of 
claim 9. 

Claim 12 recites the limitation "the step of comparing address" in line 1. There is 
insufficient antecedent basis for this limitation in the claim. It is unclear as to which 
step of comparing addresses in claim 1 1 this refers. 

Regarding claims 13 and 17, the claims recite the limitation, "in case of reading a 
data upon judgement," on lines 1-2, which creates confusion as to when the event of 
reading data is taking place. The phrase could be read to mean that data is to be 
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read once judgement has been made, or to mean, in case it is judged that data was 
being read. The examiner assumes that the latter is appropriate, and suggests 
changing the claim language to read, "...wherein, if the processor core reads the 
data, an address..." Appropriate correction is required. 

Regarding claim 14, the claim recites the limitation, "in case of writing a data in the 
judging step," on lines 1-2, which creates confusion as to when the event of writing 
data is taking place. The phrase could be read to mean that data is being written 
once judgement has been made, or to mean, in case it is judged that data was being 
written. The examiner assumes that the latter is appropriate, and suggests changing 
the claim language to read, "...wherein, if the processor core writes the data, an 
address..." Appropriate correction is required. 

Regarding claim 16, the limitation, "a step in which when a processor is switched 
into a debugging mode, an address of a data memory to be observed, that is, a 
break point address, and a break enable signal are outputted," on lines 3-5, is 
unclear. It is indefinite as to what is being outputted. The examiner suggests 
changing the language to read, "a step in which when a processor is switched into a 
debugging mode, a break point address of a data memory to be observed and a 
break enable signal are outputted." This change should not change to scope of the 
claim language in any way, and is meant only to improve clarity. Appropriate 
correction is required. 
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Claims 2-4, 6, 10 and 15 are rejected based on the rejections of claims 1 , 3, 5, 9 and 
11 above. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claims 1, 2, 5, 6, 8-12 and 14are rejected under 35 U.S.C. 102(e) as being 

anticipated by Waldie et al, (U.S. Patent Application Publication 2002/0065646 A1 ). 

Regarding claim 1 , Waldie teaches a debugging apparatus comprising: 

• A processor core operated by a program stored in a program memory to read 
data stored in a data memory or write data, (note par. 0032); 

• A debugger controller for performing a debugging on the processor core, (see 
par. 0029, lines 20-23), upon receipt of a command from a host computer, 
(note par. 0030, lines 1-4), and outputting a data break point address, (note 
par. 0075, lines 1-4); and 
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• A memory break controller for observing an address of a data memory used 
by the processor core, recognizing and address as a break point address to 
output a break signal to the debugger controller and the processor core to 
suspend the operation of the processor core, (see par. 0052 and 0050), and 
transmitting a corresponding address and data to the host computer through 
the debugger controller, (note, again, that the debug system is controlled by 
the debug controller, and see par. 0075, lines 26-34, in which the host may 
receive the information in the storage registers in the event of a breakpoint 
being detected). 



Regarding claim 2, see, again, par. 0032, in which the processor core is coupled to a 
data interface for communicating data to a data memory, which, inherently, stores 
the data. 



Regarding claim 5, the memory break controller, discussed in reference to claim 1 , 
comprises: 

• A memory break control register, (see "control register", par. 0039, and 0047; 
see also par. 0040 and 0042 in which said control register receives a signal 
that places the debug circuitry in a JTAG debug mode), being activated by the 
break point address and a control signal inputted from the debugger 
controller, (note, again, par. 0042 in which the debug circuitry is armed and 
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set to allow breakpoint operations, which necessitates activating the register 
with a break point address); 

• An address register, (see fig. 5, element 94), for storing the break point 
address inputted from the memory break control register, (note, also par. 

0052) ; 

• An address comparator for comparing the address of the data memory which 
is currently used by the processor core and the break point address stored in 
the address register, (see par. 0052); 

• A data register for storing break point data associated with the break point 
address stored in the address register, (see fig. 5, element 110, and note par. 

0053) ; 

• A data comparator for comparing the data of the current address outputted 
from the data memory and the data of the break point address stored in the 
data register, (see par. 0053). 



Regarding claim 6, Waldie teaches that the memory break control register 
comprises: 

• A memory break enable flag for activating the memory break controller, (Fig. 
6, bit 0); 

• A data check flag, ("detector found bit"), being enabled when the content of 
the data of an address of the data memory which is identical to the break 
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point address stored in the address register is outputted, (see Fig. 6, bit 17; 
also see par. 0062); 

• An address trace check flag, ("detector found bit"), also is enabled when the 
content of the address of the data memory which is identical to the break 
point address stored in the address register is outputted, (again, see Fig. 6, 
bit 17; and par. 0062). 

As has been shown, the contents of the data register and address register storing 
data related to an address of the data memory which is identical to the break point 
address, are available to the host computer at all times, (see par. 0075). Therefore, 
it has been shown that said contents are outputted upon detecting that said 
addresses are identical. 

Regarding claim 8, Waldie teaches a debugging apparatus for informing a data 
transition state, comprising: 

• A debugger controller for outputting a control signal for performing a 
debugging, a memory break point address, and a break enable signal, (see 
par. 0029 in which the debug system is controlled by a debug controller; see 
also, par. 0042 in which the debug system is configured with a debug mode 
signal and is armed and set to allow breakpoint operations); 
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• A processor core being activated by said control signal, (par. 0030, lines 14- 
21), and reading data stored in a data memory or writing data, (see par. 
0032); 

• A memory break control register, (see "control register", par. 0039, and 0047; 
see also par. 0040 and 0042 in which said control register receives a signal 
that places the debug circuitry in a JTAG debug mode), being activated by the 
break point address and the control signal inputted from the debugger 
controller, (note, again, par. 0042 in which the debug circuitry is armed and 
set to allow breakpoint operations, which necessitates activating the register 
with a break point address); 

• An address register, (see fig. 5, element 94), for storing the break point 
address inputted from the memory break control register, (note, also par. 

0052) ; 

• An address comparator for comparing the address of the data memory which 
is currently used by the processor and the break point address stored in the 
address register, (see par. 0052); 

• A data register for storing break point data associated with the break point 
address stored in the address register, (see fig. 5, element 110, and note par. 

0053) ; 

• A data comparator for comparing the data of the current address outputted 
from the data memory and the data of the break point address stored in the 
data register, (see par. 0053). 



Application/Control Number: 10/058,847 



Art Unit: 2114 



Page 18 



Regarding claim 9, Waldie teaches a debugging method comprising the steps of: 

• Outputting a break point address of a data memory to be observed and a 
break enable signal, when a processor is switched to a debugging mode, (see 
par. 0040 and 0042, in which breaking is enabled when control register R0 
receives a configuration signal for debugging mode 1 ; also, note that the 
debug circuitry is armed and set to allow breakpoint operations, and note par. 
0052 in which this necessitates outputting a break point address of a data 
memory); 

• Storing the outputted break point address, (note par. 0052, in which the break 
point address is stored in register 94), and operating the processor in a 
general operation state, (see par. 0050); 

• Comparing the stored break point address and the address of the data 
memory currently used by the processor, while the processor is being 
operated, (note, again, par. 0052); 

• Outputting a break signal to suspend the processor, if the address of the data 
memory currently used by the processor and the stored break point address 
are identical to each other, (see, again, par. 0050, note lines 9-11); and 

• Suspending the processor by the outputted break signal, and switching the 
processor to a debugging mode to debug the program, (note lines 9-1 1 of par. 
0050, and see par. 0012 and lines 20-26 of par. 0031). 
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Regarding claim 10, Waldie teaches a method, as described in reference to claim 9, 
wherein, in the step of operating a processor, a memory break enable flag of a 
memory break controller is enabled according to an outputted break enable signal, 
(note par. 0042 in which the debug circuitry is enabled by a signal that configures 
the system in mode 1 ), and a data check flag and an address check flag are 
disabled, (note par. 0062, in which the detector found bit is set to indicate that a 
match was found by the break point detector, and note Fig. 5, in which a break point 
is detected based on a data check and an address check), in order to initialize the 
processor, (it is inherent that the processor be initialized with said flags disabled, in 
order to allow the flags to be enabled when a break point is detected), and then the 
break point address is stored, (note, again, par. 0042, in which debug circuitry is 
armed and set to allow breakpoint operations). 

Regarding claim 11, Waldie teaches a method, as described in reference to claim 9, 
wherein the step of outputting a break signal comprises: 

• A step in which when an address of the data memory currently used by the 
processor core and the stored break point address are identical to each other, 
it is determined whether the processor reads the data stored in the 
corresponding address or writes data, (see par. 0057, lines 31-34); and 

• A step in which, in case of reading data, the address trace check flag and the 
data check flag of the memory break control register are enabled, (see par. 
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0062, in which the detector found bit, operating as an address trace check 
flag and a data check flag, is enabled when a match is found); 
(see also rejection of claim 1 1 under the first paragraph of 35 U.S.C. 112) 



Regarding claim 12, Waldie teaches a method, as described in reference to claim 
1 1 , wherein the step of comparing addresses comprises: 

• A step in which, if the corresponding address of the data memory and the 
break point address are identical to each other, it is determined whether the 
processor read data stored in the data memory of the corresponding address 
or writes data in the data memory of the corresponding address, (see par. 
0057, lines 31-34); and 

• A step in which, in case of writing data, the data check flag of the memory 
break controller is enabled and a break signal for suspending the processor 
core is outputted, (see par. 0062, in which a data check flag is enabled; see 
0050 in which the processor is suspended when a break point is detected). 



Regarding claim 14, Waldie teaches a method, as described in reference to claim 
1 1 , wherein, if the processor core writes the data, (note par. 0057, lines 31-34), the 
data check flag of the memory break controller is set and the operation of the 
processor core is discontinued, (see par. 0062, in which a data check flag is 
enabled; see 0050 in which the processor is halted when a break point is detected). 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 3, 4, 7, 13, 15, 16 and 17 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Waldie et al, as applied to claims 1, 5, 6, 9, 11 and 12 above, and 

further in view of Torrey et al, (U.S. 6,145,123). 



Regarding claim 3, Waldie teaches that the memory break controller transmits an 
address and data recognized as a break point, (note, again, par. 0052 and 0053, 
and see par. 0075, lines 26-34, in which the host may receive the information in the 
storage registers in the event of a breakpoint being detected), and activates an 
operation of the processor core, (note par. 0050). 



Waldie fails to teach, explicitly, that the memory break controller outputs the used 
address and the data of the data memory to the host computer through the 
debugger controller until a break signal is outputted again. However, it does teach 
that the host computer may examine the results in the debug system storage 
registers in the background during a debugging event, (see par. 0075), and that the 
debugging process has a predetermined stopping point, (see par.0033). 
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Torrey teaches an apparatus in which, after a breakpoint has been detected, trace 
information is sent from a processor, through a debugger controller, (see fig. 1 ), to a 
host computer, (note, also, col. 6, lines 18-20, and col. 6, lines 66-67 to col. 7, lines 
1-8). The trace data comprises all information necessary for allowing the host 
computer to monitor the debugging process. Torrey also teaches that the 
transmission of trace information should stop when a second breakpoint is detected, 
(see col. 4, lines 28-40). 

Torrey and Waldie are analogous art because they are from the same field of 
endeavor, viz., debugging systems utilizing breakpoint instruction logic. 

At the time of applicant's invention, one of ordinary skill in the art would have 
considered it obvious to combine the transmission of trace information, as disclosed 
in Torrey, to the debugging system of Waldie, in order to provide a controllable 
means of determining a starting and stopping point of debug information being sent 
to a host computer. 

One of ordinary skill in the art at the time of applicant's invention would have been 
motivated to combine the teachings because the trace information transmission 
teaching of Torrey offers a distinct advantage over the debug information monitoring 
capability of Waldie. Waldie teaches that debug information can be monitored by 



Application/Control Number: 10/058,847 Page 23 

Art Unit: 2114 

the host computer after a breakpoint has been recognized. However, Waldie does 
not teach a controllable means of determining when said information should stop 
being monitored. Determining a starting and stopping point for monitoring debug 
information enables the host computer to store debug data related specifically to the 
debugging operation, which improves the host computer's ability to analyze said 
information to identify and correct any problems, (note Torrey, col. 3, lines 40-56). 
One of ordinary skill in the art, therefore, would have considered it obvious to 
combine the trace information transmission teaching of Torrey with the debugging 
system of Waldie, in order to improve the latter's ability to analyze debugging data 
monitored by the host computer. 

As per claim 4, Waldie teaches that the host computer may examine the results in 
the debug system storage registers, (see par. 0075), and that the debug system is 
capable of recognizing when data or an address input into a register changes in 
comparison with the stored break point data or break point address, (see par. 0052 
and 0053), in which case, the match data in the detector valid register is altered. 
Therefore, Waldie teaches that the host computer may recognize a data flow and 
change of the address and the data outputted from the memory break controller 
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Regarding claim 7, Waldie fails to teach, explicitly, that the memory break controller 
outputs the used address and the data of the data memory to the host computer 
through the debugger controller until a break signal is outputted again. However, it 
does teach that the host computer may examine the results in the debug system 
storage registers in the background during a debugging event, (see par. 0075), 
which entails that all addresses and data of the memory which is read from or written 
to by the processor are output to the host computer. Waldie also shows that the 
debugging process has a predetermined stopping point, (see par.0033). 

Torrey teaches an apparatus in which, after a breakpoint has been detected, trace 
information is sent from a processor, through a debugger controller, (see fig. 1), to a 
host computer, (note, also, col. 6, lines 18-20, and col. 6, lines 66-67 to col. 7, lines 
1-8). The trace data comprises all information necessary for allowing the host 
computer to monitor the debugging process. Torrey also teaches that the 
transmission of trace information should stop when a second breakpoint is detected, 
(or, when the content of the break address is updated; see col. 4, lines 28-40). 

At the time of applicant's invention, one of ordinary skill in the art would have 
considered it obvious to combine the transmission of trace information, as disclosed 
in Torrey, to the debugging system of Waldie, in order to provide a controllable 
means of determining a starting and stopping point of debug information being sent 
to a host computer. 
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One of ordinary skill in the art at the time of applicant's invention would have been 
motivated to combine the teachings because the trace information transmission 
teaching of Torrey offers a distinct advantage over the debug information monitoring 
capability of Waldie. Waldie teaches that debug information can be monitored by 
the host computer after a breakpoint has been recognized. However, Waldie does 
not teach a controllable means of determining when said information should stop 
being monitored. Determining a starting and stopping point for monitoring debug 
information enables the host computer to store debug data related specifically to the 
debugging operation, which improves the host computer's ability to analyze said 
information to identify and correct any problems, (note Torrey, col. 3, lines 40-56). 
One of ordinary skill in the art, therefore, would have considered it obvious to 
combine the trace information transmission teaching of Torrey with the debugging 
system of Waldie, in order to improve the latter's ability to analyze debugging data 
monitored by the host computer. 

Regarding claim 15, Waldie teaches that, in the step of outputting a break signal, 
when the operation of the processor core is suspended by the break signal, the 
address and data of the corresponding data memory are transmitted, (see par. 0075 
in which the host computer may examine the results in the debug system storage 
registers, which contain the address and data of the corresponding data memory). 
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Waldie fails to teach, explicitly, that the operation of the processor is activated to 
output an address and data of the data memory used by the processor until a break 
signal is outputted again. However, it does teach that the host computer may 
examine the results in the debug system storage registers in the background during 
a debugging event, (see par. 0075), and that the debugging process has a 
predetermined stopping point, (see par.0033). 

Torrey teaches an apparatus in which, after a breakpoint has been detected, trace 
information is sent from a processor, through a debugger controller, (see fig. 1), to a 
host computer, (note, also, col. 6, lines 18-20, and col. 6, lines 66-67 to col. 7, lines 
1-8). The trace data comprises all information necessary for allowing the host 
computer to monitor the debugging process. Torrey also teaches that the 
transmission of trace information should stop when a second breakpoint is detected, 
(see col. 4, lines 28-40). 

At the time of applicant's invention, one of ordinary skill in the art would have 
considered it obvious to combine the transmission of trace information, as disclosed 
in Torrey, to the debugging system of Waldie, in order to provide a controllable 
means of determining a starting and stopping point of debug information being sent 
to a host computer. 
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One of ordinary skill in the art at the time of applicant's invention would have been 
motivated to combine the teachings because the trace information transmission 
teaching of Torrey offers a distinct advantage over the debug information monitoring 
capability of Waldie. Waldie teaches that debug information can be monitored by 
the host computer after a breakpoint has been recognized. However, Waldie does 
not teach a controllable means of determining when said information should stop 
being monitored. Determining a starting and stopping point for monitoring debug 
information enables the host computer to store debug data related specifically to the 
debugging operation, which improves the host computer's ability to analyze said 
information to identify and correct any problems, (note Torrey, col. 3, lines 40-56). 
One of ordinary skill in the art, therefore, would have considered it obvious to 
combine the trace information transmission teaching of Torrey with the debugging 
system of Waldie, in order to improve the latter's ability to analyze debugging data 
monitored by the host computer. 

Regarding claim 13, Waldie fails to teach that, in the method described in reference 
to claim 12 above, if it is determined that the processor reads the data, the next 
address of the data memory to be used by the processor core and the break point 
address are compared. However, Waldie does teach that the host computer may 
examine the results in the debug system storage registers in the background during 
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a debugging event, (see par. 0075), and that the system is capable of detecting a 
break point on a memory read operation, (see par. 0057, lines 31-34). 

Torrey teaches an apparatus in which, after a breakpoint has been detected, trace 
information is sent from a processor, through a debugger controller, (see fig. 1), to a 
host computer, (note, also, col. 6, lines 18-20, and col. 6, lines 66-67 to col. 7, lines 
1-8). The trace data comprises all information necessary for allowing the host 
computer to monitor the debugging process. Torrey also teaches that the 
transmission of trace information should stop when a second breakpoint is detected, 
(see col. 4, lines 28-40). Therefore, Torrey teaches that, after a breakpoint is 
detected, the next address of the memory to be used by the processor core and the 
break point address are compared. 

At the time of applicant's invention, one of ordinary skill in the art would have 
considered it obvious to combine the transmission of trace information, as disclosed 
in Torrey, to the debugging system of Waldie, in order to provide a controllable 
means of determining a starting and stopping point of debug information being sent 
to a host computer. Moreover, one of ordinary skill in the art would consequently 
find it obvious to combine the step of comparing the next address of the data 
memory with the break point address with the teachings of Waldie, to enable said 
stopping point determination. 
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One of ordinary skill in the art at the time of applicant's invention would have been 
motivated to combine the teachings because the trace information transmission 
teaching of Torrey offers a distinct advantage over the debug information monitoring 
capability of Waldie. Waldie teaches that debug information can be monitored by 
the host computer after a breakpoint has been recognized. However, Waldie does 
not teach a controllable means of determining when said information should stop 
being monitored. Determining a starting and stopping point for monitoring debug 
information enables the host computer to store debug data related specifically to the 
debugging operation, which improves the host computer's ability to analyze said 
information to identify and correct any problems, (note Torrey, col. 3, lines 40-56). 
One of ordinary skill in the art, therefore, would have considered it obvious to 
combine the trace information transmission teaching of Torrey with the debugging 
system of Waldie, in order to improve the latter's ability to analyze debugging data 
monitored by the host computer. Moreover, one of ordinary skill in the art would be, 
consequently, motivated to combine the step of comparing the next address of the 
data memory with the break point address with the teachings of Waldie, to enable 
the trace information transmission teaching of Torrey. 

Regarding claim 16, Waldie teaches a debugging method for informing a data 
transition state, comprising: 
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• A step in which when a processor is switched into a debugging mode, a break 
point address of a data memory to be observed, and a break enable signal 
are outputted, (see par. 0040 and 0042, in which breaking is enabled when 
control register R0 receives a configuration signal for debugging mode 1; 
also, note that the debug circuitry is armed and set to allow breakpoint 
operations, and note par. 0052 in which this necessitates outputting a break 
point address of a data memory); 

• A step in which the outputted break point address is stored, (note par. 0052, 
in which the break point address is stored in register 94); 

• A step in which the stored break point address and an address of a data 
memory currently used by a processor core are compared, (see par. 0052); 

• A step in which, when the address of the data memory currently used by the 
processor core and the stored break point address are identical to each other, 
it is determined whether the processor core reads data stored in the 
corresponding address or writes data, (see par. 0057, lines 31-34); 

• A step in which, if it is determined that the processor core writes data in a 
corresponding address, (note, again, par. 0057, lines 31-34), a data check 
flag of a memory break controller is enabled and a break signal for 
suspending the processor core is outputted, (see par. 0062, in which a data 
check flag is enabled; see 0050 in which the processor is suspended when a 
break point is detected); 
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• A step in which, when the processor core is suspended by the outputted 
break signal, the address and the data of the corresponding data memory are 
outputted, (see par. 0075, lines 26-34, in which the address and data of the 
corresponding data memory, which are stored in the debug system registers, 
are available to the host system upon a break point event); and 

• A step in which the operation of the processor core is then activated, (see 
par. 0050, lines 16-17) 

Waldie fails to teach, explicitly, that the operation of the processor is activated to 
output an address and data of the data memory used by the processor until a break 
signal is outputted again. However, it does teach that the host computer may 
examine the results in the debug system storage registers in the background during 
a debugging event, (see par. 0075), and that the debugging process has a 
predetermined stopping point, (see par.0033). 

Torrey teaches an apparatus in which, after a breakpoint has been detected, trace 
information is sent from a processor, through a debugger controller, (see fig. 1), to a 
host computer, (note, also, col. 6, lines 18-20, and col. 6, lines 66-67 to col. 7, lines 
1-8). The trace data comprises all information necessary for allowing the host 
computer to monitor the debugging process. Torrey also teaches that the 
transmission of trace information should stop when a second breakpoint is detected, 
(see col. 4, lines 28-40). 
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At the time of applicant's invention, one of ordinary skill in the art would have 
considered it obvious to combine the transmission of trace information, as disclosed 
in Torrey, to the debugging system of Waldie, in order to provide a controllable 
means of determining a starting and stopping point of debug information being sent 
to a host computer. 

One of ordinary skill in the art at the time of applicant's invention would have been 
motivated to combine the teachings because the trace information transmission 
teaching of Torrey offers a distinct advantage over the debug information monitoring 
capability of Waldie. Waldie teaches that debug information can be monitored by 
the host computer after a breakpoint has been recognized. However, Waldie does 
not teach a controllable means of determining when said information should stop 
being monitored. Determining a starting and stopping point for monitoring debug 
information enables the host computer to store debug data related specifically to the 
debugging operation, which improves the host computer's ability to analyze said 
information to identify and correct any problems, (note Torrey, col. 3, lines 40-56). 
One of ordinary skill in the art, therefore, would have considered it obvious to 
combine the trace information transmission teaching of Torrey with the debugging 
system of Waldie, in order to improve the latter's ability to analyze debugging data 
monitored by the host computer. 
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Regarding claim 17, and as applied to claim 16, Waldie teaches that the system is 
capable of detecting a break point on a data memory read operation, (see par. 0057, 
lines 31-34). Torrey teaches that the next address of the memory used by the 
processor core and the break point address are compared, upon detecting a first 
break point, (this step is inherent to detecting a second break point in order to stop 
trace information transmission, see col. 3, lines 28-40). 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Cheung et al, (US 2002/0188813 A1) teaches a hardware breakpoint generator 
capable of producing a breakpoint request on a memory read or write access in a 
data memory or program memory. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aaron D Matthew whose telephone number is (703) 
605-1211. After approximately October 15, 2004 the examiner's telephone number will 
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change to (571 ) 272-3662. The examiner can normally be reached on Mon-Fri, from 
8:00 am - 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert W Beausoliel can be reached on (703) 305-9713. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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